ABSTRACT. Dam removal is an increasingly common practice. Dams are removed for various reasons, with safety, economics, and ecosystem restoration being the most common. However, dam removals often cause controversy. Riparian land owners and local communities often have a negative view of removal, and their reasons vary. It may be the loss of recreational benefits such as swimming and boating, loss of cultural and historical context tied to the dam, or fear that removal may have a negative effect on aesthetic values. Because controversies are often picked up by local media, and media in itself is an important channel to build support around a cause, the way in which dam removals are reported and discussed in the media is likely to influence the debate. Here, we examine the ways in which proponents and opponents of dam removal frame the services provided by two contrasting ecosystems, i.e., an existing dam and the potential stream without a dam, by performing a media discourse analysis of the reasons given for removal and the reasons presented for the dam to remain in place. Our source material includes Internetbased newspaper articles and their associated public comments in four dam removal controversies in Sweden. Our analysis indicates that public opposition is not based on knowledge deficiency, where more information will lead to better ecological decision-making, as is sometimes argued in dam removal science; it is instead a case of different understandings and valuation of the environment and the functions it provides.
This call for dam removal was voiced as part of an ongoing controversy over the removal of two former electricity dams in Sweden. The commentator took the position that these two dams, which no longer produce electricity, serve no function: they are obsolete. But is the electricity provided by a hydropower dam its only societally important function? How are other functions beside a dam's originally engineered one discussed within dam removal debates?
Dams are being removed from watercourses for various reasons. Many older dams require repairs to avoid becoming a safety hazard, and these safety concerns trigger a debate about whether to repair the dam or remove it. The prospect of changing run-off patterns under climate change has led to the overhaul of dam safety in Sweden, and many dams may need improvement to cope with increased discharge (Lejon et al. 2009) . Removal is often the most economically viable choice, especially when the dam no longer fulfills its original function. In the Swedish case, environmental policies and commitments such as the EU Water Framework Directive (Directive 2000/60/EC) and Swedish national Environmental Objectives (http://www.miljomal.nu/Environmental-Objectives-Portal/) are increasingly driving forces for dam removal, with the goal of enhancing ecosystem health. For example, several smaller dams have been removed around Sweden to open up access to upstream spawning grounds and improve conditions for Red-listed species such as freshwater pearl mussel (Margaritifera margaritifera).
However, dam removals may cause controversy (Lejon et al. 2009 ). Riparian landowners and local communities often have a negative view of removal because of the loss of recreational benefits like swimming and boating, loss of cultural and historical contexts tied to the dam, or fear of a negative effect on landscape aesthetics. There has been a tendency within scholarship aimed at ecologists to advocate human behavioral change techniques to lead the opponents of dam removal to agree with "scientific" decisions (e.g., Graber 2002, Sarakinos and Johnson 2003) , rather than recognizing the validity and rationality of the oppositional position.
Here, we examine the ways in which proponents and opponents of dam removal represent two contrasting ecosystems in the media: an existing dam, and the potential stream without a dam. As Hajer (2005:301) points out, exposing competing discourses "allows a better understanding of controversies, not in terms of rational argumentation, but in terms of the argumentative rationality that people bring to a discussion." Although ecologists involved in dam removal may disagree with the opposition position, they should acknowledge that it is not irrationally constructed. We examine the arguments on both sides to expose how this is not a case of knowledge deficiency in which more information will lead to better ecological decision-making, as dam removal http://www.ecologyandsociety.org/vol18/iss1/art18/ science is often characterized (e.g., Stanley and Doyle 2003) . Instead, it is a case of different understandings of the environment and the functions it provides.
A potential way of understanding the dam functions invoked in these controversies is to examine them as ecosystem services. Ecosystem services are broadly divided into four categories: provisioning, e.g., the production of food, water, and fuel; regulating, e.g., control of climate and disease; supporting, e.g., nutrient cycles; and cultural, e.g., aesthetic enjoyment, recreation, and spiritual meaning (Millennium Ecosystem Assessment 2005) . We know that there will be trade-offs among ecosystem services when management choices must be made (Rodríguez et al. 2006) . By invoking ecosystem services, we can examine the positions of proponents and opponents of dam removal as legitimate understandings of the environment.
Reading the news
Social scientists have increasingly turned to framing theories to understand environmental controversies. According to Schön and Rein (1994:24) , it is useful to consider frames as stories "in which the author describes what is wrong and what needs fixing." Frames contain definitions of the issues, prescriptions about suitable responses, assertions of rights, justifications for positions, and calls for action (Gray 2003) . Frames therefore consist of beliefs, values, and perspectives that help individuals and groups create coherence and meaning, leading to action in policy matters. Different stakeholder groups interpret the same conflict through different frames and, in the communication process, attempt to influence how an issue is interpreted by others by bringing certain aspects of the issue to the foreground while relegating other aspects to the background (Buijs et al. 2011) .
Framing depends on the stakeholder's point of view. Buijs et al. (2011) found that the frames deployed by the stakeholders in a Dutch national park conflict were related to different cultural representations of nature, with proponents of the park favoring wilderness, and opponents referring to aesthetics and anthropocentric values. In that case, the same issue, i.e., whether or not to establish a national park, was interpreted by the two main stakeholder groups in radically different ways based on different ideas of what constitutes "good" nature. Oppositional pairs such as nature/culture, public/private, and knowledge/ignorance can be particularly strong framing devices (Castro and Gomes 2005) . Frames tend to anchor bundled packages of symbols, metaphors, and modes of reasoning that give meaning to an issue (Gamson and Modigliani 1989) .
Divergent frames can create unresolvable differences among stakeholder groups (Gray 2004) , making it vitally important to understand the frames in play within a certain debate. Because of the increasing number of dam removals both in Sweden and worldwide Doyle 2003, Lejon et al. 2009 ), examining the frames deployed by proponents and opponents of dam removal allows us to see how the groups set the parameters of environmental debate, which might be beneficial to scientists working on dam removal.
METHODS AND STUDY SITES
Uncovering the cultural representations underpinning discursive framing in a conflict can involve many approaches, including conducting interviews with stakeholders, reviewing official documents and promotional material, and examining news coverage (e.g., Buijs 2009 , Buijs et al. 2011 . For this analysis, we focus on the online newspaper coverage of the conflict. News discourse is central to framing policy issues and debates around policy decisions (Gamson 1988) . The choice of words in a news article, both what quoted informants say and what journalists choose to write, has great power to shape the understanding of policy conflicts through their invocation of frames (Pan and Kosicki 1993) and can affect public opinion (Gamson and Modigliani 1989) . For example, scholars have studied extensively the media's presentation of climate change knowledge and controversy (e.g., Wilkins 1993 , Smith 2005 , Nielsen and Kjaergaard 2011 . Dam removal, like other environmental controversies, can receive significant media attention; thus, the news discourses can affect potential policy outcomes and the way the public understands events.
A study of online newspaper coverage of dam removal debates is particularly appropriate in Sweden because of the high newspaper readership and the prevalence of digital paper editions. More than 75% of the adult population of Sweden reads a daily newspaper every day; 35% of adults read the largest online paper, Aftonbladet.se, and local papers dominate the online service for local news (Weibull et al. 2011 ). Thus, a study of how groups argue for and against dam removal in the Swedish media can give us insights into how the public may understand dams as ecosystem service providers. We acknowledge that online media is only one place that environmental controversies might be represented, so this study is not a comprehensive analysis of the Swedish public's understanding of dam removal, but rather one piece of that understanding.
To identify dam removal controversies in the Swedish online media, we performed Internet keyword searches for dammrivning (dam removal) and variant forms thereof, excluding beaver dam removals. When we found a possible candidate, we performed additional searches for that specific dam location and name. We identified cases that had online coverage meeting two criteria: (1) both opponents and proponents were represented in the coverage, and (2) at least five articles had been published online about the controversy. For each case meeting the criteria, all available online newspaper articles about the dam removal were collected.
We read each online article in the data set to identify what statements were made for and against the dam removal. The arguments were classified in two ways: (1) for or against dam Ecology and Society 18(1): 18 http://www.ecologyandsociety.org/vol18/iss1/art18/ removal, and (2) type of frame. The six frame types consisted of the four ecosystem services categories of provisioning, regulating, cultural (which was broken down into the subcategories of recreation, aesthetics, and cultural heritage), and supporting; restoration to a natural state (designated when the position was that the stream should be restored without giving any reasons why this is desirable); and economics. We classified statements in articles written by journalists, letters to the editor, and comments by online newspaper readers. The sample that met our criteria was not large enough to do quantitative analysis or statistics. In spite of this limitation, a qualitative analysis of this kind is useful as a way of exposing the actors' positions and the narratives they tell about dam removal.
Dam removal cases
We identified four contentious dam removal projects in Sweden covered in the online media that met our selection criteria ( Fig. 1 ). There is no official tally of dam removals in Sweden; however, Lejon et al. (2009) , through a query sent out to all County Administrative Boards of Sweden, identified 17 Swedish dams that had been recently considered for removal. Our qualitative investigation of four cases should be seen as a relatively large subsample of the total number of dam removals in the country. The total number of online newspaper articles written by journalists about each case was small (Alby, 10; Hallstahammar, 12; Orsa, 7; Tallåsen, 12), but these articles, plus additional letters to the editor and online comments, were sufficient to expose the contours of the debates qualitatively.
Alby
The dam removal proposal in Alby on the Ljungan River comprises the demolition of two dams, Alby and Ringdalen, which were built at the end of the 1800s. The owner of the dams, Statkraft (an electrical power utility company), has determined that the dams do not meet the current high flood capacity requirements set by the Swedish power industry's dam safety standards, RIDAS (http://www.svenskenergi.se/ sv/Fakta-pa-webben/RIDAS/). Statkraft is proposing to replace the dams with weirs (3 m high) that will create rapids and hold some water back, although the water level is still expected to be lowered by 1.5-2 m. Statkraft held a town hall meeting 31 August 2011 to inform residents of the proposal. According to a Statskraft representative, the meeting had approximately 100 attendees, and "the majority want to have it stay the way it is today, which was the view we expected" (Engström 2011b) . In this meeting Statkraft informed the participants of its planned schedule, during which it would file an application for a permit for removal, technical description, and an Environmental Impact Assessment with the Environmental Court in late 2011; plans for removal were set for the summer of 2013. Statkraft's schedule has been since been delayed. 
Hallstahammar
The Hallstahammar controversy also involves two dams: Bruksfallet, built in 1906, and Bultfallet, from 1923. The dams, located in the Kolbäcksån River, are no longer producing electricity. The electrical power utility company, Mälarenergi, was given permission to remove the dams in November 2007. The municipality of Hallstahammar, along with the Administrative Services Agency (Kammarkollegiet) and a local canal preservation board (Kanalbolaget), decided to appeal the permit. In December 2008, the Environmental High Court made a decision to reverse the earlier permit allowance because the dam ponds had been included as functional elements of a newer electricity plant permit. Mälarenergi appealed the decision to the Supreme Court but was unsuccessful.
Orsa
The Stackmora dam, built circa 1860, is located north of Orsa, on Oreälven. The dam owner, Fortum, was denied permission to build a new dam and power plant downstream of Stackmora in 2007. The municipality opposed the request, claiming that the Ore River is of national interest for tourism and outdoor recreation under 4 kap 2 § i Miljöbalken, and an expansion of the power plant would harm this national interest. The dam partially collapsed in Oct 2008 and then again in Sept 2009. Fortum undertook emergency repairs. The municipality and several interest groups challenged the legality of these repairs, but the Environmental Court approved of the emergency measures. As part of that decision, the Court ordered that Fortum remove the existing dam by 2014. Fortum was also held liable for damages to a fish farm for 450,000 SEK (52,228 €) because of the dam breaks. Support fish farming †In the media coverage, fish migration routes are directly stated as the goal, which is considered a provisioning service resulting in increased fish populations. Note, however, that specific fish (e.g., brown trout) are mentioned as desirable, meaning that recreational fishing is the underlying goal, so the service could be considered cultural-recreation, even though the media does not present it as such.
Tallåsen
Unlike the other dams in this study, the Kvarn dam in Tallåsen is not owned by an electric company, but rather by the municipality of Ljusdal. In November 2004, the spillway in Kvarn dam on the Sillerbo River collapsed. In response, a provisional weir was built alongside the standing structure, with approval from the Environmental Court until 31 December 2011. In 2006, the municipality asked for help from Kammarkollegiet to prepare a dam removal application. In 2009, the municipality considered selling the dam instead, prompting Kammarkollegiet to retract their help with the permit preparation. In January 2010, the municipality decided not to sell the dam and instead proceed with a removal permit. The permit application was rejected by the Court in May 2012 for failure to include an environmental impact statement. A salmon hatchery located on the dam pond has objected to the removal.
RESULTS AND DISCUSSION
In our review of the online coverage of these dam removal controversies, we categorized the arguments in news articles made in support of and opposition to the dam removal (Table  1 ). At a meta-level, proponents and opponents invoke different types of ecosystem services to support their positions. The Ecology and Society 18(1): 18 http://www.ecologyandsociety.org/vol18/iss1/art18/ proponents stress the provisioning services of the restored stream, particularly as that provisioning leads to improved recreational fish catches. They often make generic statements about restoring the stream to a "natural state" and bring up the cost of continued maintenance of the dam. The opponents, on the other hand, tend to rely on arguments about the cultural services of recreation, aesthetics, and cultural heritage. Although supporters attempt to counter the oppositions' cultural services arguments, they never make their own arguments directly based on cultural heritage as a service. None of the articles included a supporting ecosystem service argument; this was expected because supporting services such as nitrogen cycling are the least understood by the public (Rodríguez et al. 2006) . The proponents and opponents have thus constructed two different discursive packages to support their positions, and those packages have little overlap in terms of the ecosystem services valued.
Through a close reading of the article discourses, we identified three specific characteristics of the discourse that can shape the dam removal controversy: debate fragmentation, a conflict over the aesthetic qualities of still vs. running water, and framing the historical value of nature vs. culture. Not all of these appeared in all of the debates; therefore, we discuss only the debate(s) in which each issue was dominant.
Debate fragmentation
Online newspaper coverage of the dam removal controversies is often one-sided, with few articles offering both support and opposition viewpoints in the same text (Table 2 ). Letters to the editor are always more prevalent for the side that is underrepresented in the journalists' articles. In the case of Tallåsen, the journalists have chosen to present primarily articles in favor of removal, whereas the cases of Alby and Orsa have more articles with opposition viewpoints. Press coverage of the Hallstahammar case had the greatest tendency to include both sides in the same article. We were not able to determine the reasons for these biases in press coverage, although the higher frequency of supporting arguments in Tallåsen may be because the dam is owned by the community rather than an outside company. Importantly, these trends mean that readers will have to read a relatively wide sampling of articles on the dam removal to capture both viewpoints.
The development of online commenting features has allowed for more public participation in news coverage. In comparison to standard news articles, these comment streams reveal some differences in the way the public perceives the involved ecosystem services. Contrary to the journalist-authored articles about Tallåsen (Table 1) , supporters did not refer to any provisioning services, but there was a reference to the aesthetics of the stream prior to dam construction as revealed in old photographs (Table 3 ). An opposition commenter noted that fish had yet to return to the stream after the dam's earlier collapse, countering the proposition that migrating fish would come to the area. There was also an exchange between supporters and protesters about the potential effect on property values. This issue was never mentioned in news articles for any of the cases. These comments reveal that members of the interested public bring their own experiences (lack of returned fish, seeing old photographs) into the debate, creating slightly different framing than the main informants and journalists, and emphasizing the fragmented nature of the debate. 
Still vs. running: beauty is in the eye of the beholder
The discourse of aesthetics can be polarized in the debate through deployment of the oppositional pair still/running water. Similar to dichotomies such as health/disease, global/ local, and nature/culture, which Castro and Gomes (2005) identified in the media framing of genetically modified foods, this pair becomes a central anchoring point of the frames on both sides of the dam removal controversy.
The opposition position relies on discourse stressing the loss of the dam pond. The pond is characterized as a vattenspegel or spegelvatten, which, directly translated, is mirror water. The stillness of the water in the pond behind the dam has a reflecting, mirror-like effect. This quality of the pond water, which appears to be stationary, is reflected in the colloquial name for this type of dam: spegeldammen (mirror dam). In the opponent discourse, the dam contributes a vital function of slowing the water so that a certain visual aesthetic, the reflecting pond, is created.
The "mirror water" language is used only when talking about what will be lost with dam removal. The vattenspegel is understood as a critical component of the river, as when the mayor of Hallstahammar said, "There is the fear that we won't have any vattenspegel left. A stream without water: how will that look?" (VLT 2004). The opposition may even assume that Ecology and Society 18(1): 18 http://www.ecologyandsociety.org/vol18/iss1/art18/ the dam's primary function is to create the pond: One reader commented online that the Tallåsen dams "were built so that we get our vattenspegel in the river" (http://helahalsingland. se/insant/insandare/1.2320979-finns-ingen-demokrati-). The aesthetic quality of the mirror water is an integral piece of the desire to have the pond remain in place. In contrast, the proponents of removal frame the dam removal as bringing back free flowing (fritt strömmande) and running (rinnande) water. The water has rapid movement, being released from the current impounded situation. In the supporter's discourse, free flowing water is framed as valuable. For example, "Running water raises the biological diversity" (Lindqvist 2005) , and "We can have a fine flowing water with trout and grayling" (Big Fish 2009). The visual conjured up by the language of flowing water is exactly the opposite of the existing mirror ponds. In fact, one stakeholder pointed out this difference in values: Mats Lindberg of Mälarenergi said, in reference to the Hallstahammar controversy, "Back in time, we thought that there should be mirror ponds, but now we want to have free flowing streams" (Nyheter P4 Västmanland 2007) .
This difference in the aesthetic quality of the water, still vs. flowing, is foundational to the framing of the river as a natural object. Depending on aesthetic preferences, one is seen as more beautiful and desirable than the other.
Nature vs. culture: Which history matters?
There is likewise disagreement about how a dam's history should be valued. The proponents argue for a return to the natural condition of the stream, whereas the opponents argue for the cultural heritage of the human-built structures.
The Alby news coverage includes several informant quotes from the support and opposition that are insightful about the contrast between natural history and cultural heritage framing (Table 4 ). The proponents' restoration argument is that the stream will be brought back to a more natural state. Naturalness of the river becomes equated with free flowing water; thus, the historical condition of the river prior to the dam is most desirable.
One dam removal protestor directly condemned the argument for restoration. A woman who blogs under the name sexbarnsmamma (mother of six) wrote in a post, "Their argument that they are restoring the environment to be natural is actually as stupid as saying that we should tear away all the asphalt to make the roadside 'natural' again, or why not tear down all the bridges and build wooden bridges instead, as it was before?" (http://sixkidsmom.blogg.se/sexbarnsmamma/2011/ september/dammrivning-neeej.html). In this view, naturalness is not a desirable outcome because it takes away infrastructure that provides functions. The Alby opposition has made claims about the longevity of the dam and the ways in which it has affected society ( Table  4) . According to this frame, the town's history is dependent Ecology and Society 18(1): 18 http://www.ecologyandsociety.org/vol18/iss1/art18/ on the dams and its ponds. As city Councilor Sten-Ove Danielsson observed, "To change the landscape picture after more than a hundred years is not something that is done without reactions" (Engström 2011a ). The councilor took the position that the two dams should remain because of their century-long history in the community. The dams thus become a desirable part of the environment. The history of the dam, particularly within the living memory of the residents, becomes key for the opponents because of the services that it has provided: in the case of Alby, there are recreational services in the form of a bathing place on the dam pond.
The Hallstahammar debate is similar to that of Alby. The proponent discourse employs restoration as a frame, using phrases such as: dam removal "restores the river to a more natural condition" (Lindqvist 2005) . The opposition, on the other hand, relies primarily on a cultural industrial heritage argument for keeping the dams, founded on the role of city canals fed by dam water: "It is a very important part of the cultural milieu around Strömsholms Canal, and now they want to remove it, and we won't accept it" (Nyheter P4 Västmanland 2006) .
The opponent discourse is significant because the cultural heritage argument became the main basis of the oppositions' position statements to the Environmental Court to reject the dam removal application in 2007. The Court decided to approve the permit over these objections because the company Mälarenergi had already set aside the power plant Trångfors on the same river section for cultural heritage preservation. When the dam removal permit was eventually revoked on a technicality, the opponents continued to frame their victory in terms of cultural heritage: "There are those who fight for free waterways to catch more fish and get more bird life and so on, but there are also a few who fought for cultural and industrial history values. ... It's a big part of our industrial heritage, and now it must be preserved" (Nyheter P4 Västmanland 2008) . In this statement, we see an acknowledgement that dam removal opponents value a different set of services than the proponents.
CONCLUSION
There has been a tendency in the scientific community to see environmental conflicts such as dam removal as resolvable, particularly with additional science and/or community outreach through information campaigns (e.g., Babbit 2002, Johnson and Graber 2002) . What our analysis shows, however, is that the proponents and opponents of dam removal in these four Swedish cases have different framings of the effects of the dam and its removal. Proponents frame their position with a discursive package, including restoration in general and the ecosystem services of provision (specifically for fish) and recreation (fishing). Opponents generally frame their position in terms of cultural services (recreation, aesthetics, and heritage). The opposition frame does not solely stem from a lack of information about the effects of the removal. Although provisioning and regulating aspects of the oppositions' arguments may be due to lack of understanding, for example, of the function of the dam as flood protection (Table 2) , opponents of dam removal understand all too well that with removal, the stream will become a fast flowing, small channel, and they object to that change because it will destroy the cultural ecosystem services they value in the dam. Although additional science and/or community outreach through information campaigns may be beneficial to conflict resolution in some aspects, especially in meeting concerns about riparian development in the former reservoir or arguments about lowered property values (e.g., Orr and Stanley 2006, Provencher et al. 2008 ) and flood risks, they are likely to be irrelevant when it comes to fundamental differences in how people value the dam's ecosystem services. Technical arguments have little weight when debate involves value judgments and ideological principles (Nelkin 1992 ).
When two sides in an environmental controversy deploy different frames, it may be difficult, if not impossible, to reach a resolution (Gray 2003 (Gray , 2004 . In the cases presented here, each side in the debate has made insular arguments about the services they value, rarely countering the position for alternate services because such an action would acknowledge the validity of the other frame. Because the two sides place highest value on a different set of ecological services, there is little room for compromise.
As dam removals become more common worldwide, conflicts may become more common. Being aware of stakeholders' possible framing of arguments for and against dam removal might help all parties to understand why conflict can occur and also might assist in developing solutions that recognize the validity of all of the frames. In the end, however, decision makers may have to weigh whether the provisioning services advocated by the proponents or the cultural services touted by the opposition are of more value. Nevertheless, administrative resolution should not be equated with controversy resolution because there are still winners and losers in the dam removal debate. ¹Media texts quoted in this article were originally published in Swedish. The authors have provided the English translations.
Responses to this article can be read online at: http://www.ecologyandsociety.org/issues/responses. php/5364
